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Novel players in the Notch signalling pathway
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We have identified novel components in the Notch signaling
pathway that affect cysteine bridge formation (kiga) and
glycosylation (rumi) of Notch in the signal receiving cell, and
transport of Delta (arp1 and arp3) in the cell signaling cell. We
will briefly describe the genetic screen that led to the isolation of
these genes, as well as the characterization of these novel
players.
doi:10.1016/j.ydbio.2007.03.082
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Mind bomb (Mib) ubiquitylates DeltaD to promote its
endocytosis. Mosaic eyes (Moe) was identified as a Mib
interacting protein. We show that Moe also regulates Mib’s
distribution, stabilizing it at the cell surface. An N-terminal
deleted Moe, that binds Mib but does not localize to the cell
surface, prevents Mib from being localized at the cell surface.
This form of Moe causes reduction of DeltaD protein in cell
lysates. Knock-down of Moe also results in loss of DeltaD
protein in the hindbrain. This only becomes apparent at 18–
22 hpf, when there is also a failure to organize apical junc-
tions in moe morphants. Expression of radical fringe (rfng)
and wnt1, whose Notch-dependent expression is normally
restricted to rhombomere boundaries, expands into adjacent
non-boundary domains in moe morphants. Their expression is
normally prevented in para-boundary cells by Delta, whose
interactions with Notch in the same cell (in cis) prevents
Notch activation and subsequent expression of rfng and wnt1.
Knock-down of Delta also results in expansion of rfng ex-
pression, suggesting that Delta is essential for cis inhibition of
Notch in para-boundary cells, not for activating Notch in
adjacent boundary cells. What then is responsible for Notch
activation in boundary cells? We are currently testing if the
absence of cis inhibition is itself a critical determinant of
Notch activation in boundary cells.
doi:10.1016/j.ydbio.2007.03.083
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A critical role for Cadherin6B during the
epithelial-to-mesenchymal transition underlying avian
neural crest cell migration
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Cadherins are components of cellular adherens junctions
that mediate cell–cell adhesion and help define epithelial
polarity. Various cadherins are expression during the for-
mation of the neural crest, a transient population of
migratory cells that gives rise to many structures in the
developing embryo, including the craniofacial skeleton and
peripheral nervous system. Initially, high levels of cadher-
in6B (cad6B) are observed in avian neural crest precursor
cells located in the dorsal neural tube; however, cad6B is
down-regulated in these cells as they emigrate away from the
neural tube. We have recently shown that the epithelial-to-
mesenchymal transition (EMT) that characterizes avian
neural crest cell emigration involves the direct transcriptional
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repression of cad6B by Snail2, thereby defining a molecular
mechanism by which cad6B expression is decreased during
this process. However, the role of cad6B during neural crest
EMT has yet to be fully clarified. To this end, we have
investigated the consequences of overexpressing and inhibit-
ing cad6B in the chick premigratory neural crest and have
examined effects on neural crest EMT and subsequent
migration. While overexpression of cad6B delays neural crest
cell migration, knock-down of cad6B leads to premature
migration. Our data reveal a previously unappreciated role for
cad6B in controlling the proper timing of neural crest EMT in
the avian embryo.
doi:10.1016/j.ydbio.2007.03.084
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Recent studies in the teleost zebrafish (Danio rerio) provide
a first conceptual framework for understanding of the
developmental control of brain asymmetry in vertebrates. In
this species, development of neuroanatomical asymmetries is
initiated by the migration of a midline diencephalic nucleus,
the parapineal organ, towards the left side. We have performed
quantitative 4D confocal imaging in living GFP-transgenic
zebrafish to study asymmetric parapineal morphogenesis at
supra-cellular, cellular and sub-cellular levels. Parapineal
precursors have an initial bilateral position at the dorsal
midline. Early asymmetric morphogenesis of the parapineal
organ involves a phase of apico-basal polarised cell compac-
tion (i.e. increased compaction along the apical edge of
parapineal cells, to form a rosette-like structure) followed by
polarised cell motility along the left-right axis (i.e. appearance
of blebs and filopodia concentrated at the left-sided leading
edge of parapineal migration). Interestingly, motility becomes
non-polarised and the parapineal organ remains stationary at
the dorsal midline when fibroblast growth factor-8 is
genetically abrogated (ace(fgf8)−/−). These results suggest
that fgf8 plays a role in directing motility and migration of
parapineal cells. Consistently, fgf8 is expressed bilaterally in
close proximity to parapineal and habenular precursors at the
time of asymmetric migration, and the implantation of FGF8-
soaked beads leads to rescue of parapineal migration in ace
(fgf8)−/− embryos.
doi:10.1016/j.ydbio.2007.03.085
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The forebrain is the largest portion of the human brain and
is responsible for many higher order cognitive functions. We
have begun an ENU mutagenesis screen in the mouse to
identify more of the genes required for forebrain development.
We use a traditional breeding strategy to obtain autosomal
recessive mutations and observe for phenotypes at E18.5. This
stage of development, just before birth, allows the embryo to
survive with relatively severe defects in organogenesis which
would be lethal in a newborn animal. The screen presented
here has three components: a traditional phenotypic screen
complemented by histological analysis, use of a reporter allele
to highlight distinct brain structures, and use of a sensitizing
allele to increase the incidence of defects in neural develop-
mental (Pafah1b1). To date, we have identified sixteen mu-
tations of interest, twelve of which affect CNS development.
Several of these are mapping as monogenic, recessive traits and
we have cloned two. The most remarkable phenotype un-
covered to date shows severe cortical agenesis as well as
defects in the appendicular skeleton (smaller long bones).
Other mutations show significant neuronal heterotopias or
changes in brain size. Some phenotypes are present in grossly
normal brains with defects only detectable upon histological
analysis. One of our initial mutations highlights the usefulness
of a reporter allele as the phenotype is only revealed by the
expression pattern of the RARE-lacZ transgene. Here, we will
present our current findings from this new ENU screen for
cortical malformations.
doi:10.1016/j.ydbio.2007.03.086
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The mammalian cerebellum, which consists of a medial
vermis flanked by two hemispheres, is derived from anterior
rhombomere 1 (r1). We employed a mouse line that carries a
conditional gain-of-function transgene, Spry2-GOF, to express
Sprouty2, a negative regulator of FGF signaling in the mid-and
hindbrain using En1cre. Cell death is detected in the midbrain at
the 19–20 somite stage and the dorsal posterior midbrain
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